The prevalence of diabetes and its complications encouraged the researchers to find effective ways with minimal side effects in order to diagnose and cure diabetes. The alphaamylase and catalase are salivary enzymes which could be effective in this area. The salivary alpha-amylase inhibitors reduce the absorption of complex carbohydrates and so are effective in the diagnosis of diabetes by controlling blood sugar and measurement of the concentration level of salivary alpha-amylase. Besides, the catalase deficiency is associated with oxidative effects of diabetes. The improvement in the level of catalase reduces the diabetes complications. Due to lack of studies and conflicting results regarding this topic, the present study aims to compare the level of catalase and salivary alpha-amylase in patients with diabetes type I with non-diabetic people. In the present descriptive analytic study, the unstimulated saliva belong to 40 patients affected by type 1 diabetes and 40 non-diabetic people was gathered. The amount of alpha-amylase and salivary catalase in diabetic and non-diabetic people was separately evaluated. The data obtained from the study was analyzed by descriptive analytical approaches. The T-test and SPSS.21 were also applied for independent groups. The average of salivary catalase enzyme was 447.9 ± 143 KU/I in patients affected by diabetes and 283.7 ± 229.7 KU/I in non-diabetic patients. The average of salivary alpha-amylase enzyme was 150075 ± 158356.8 IU/mI in diabetic patients and 81825 ± 66742.2 IU/mI in non-diabetic patients (p<0.05). The level of salivary alpha-amylase and catalase in people affected by type 1 diabetes was higher than the non-diabetic people.
INTRODUCTION
Diabetes is a group of common metabolic disorders with hyperglycemia phenotype which leads to an initial decrease of insulin, reduced biological effect of insulin or both of them., The pancreatic â cell destruction or dysfunction occur in type I diabetes which leads to full or almost full deficiency of insulin 1, 2 . With the increasing incidence of diabetes and its complications, the researchers' efforts to find effective ways with minimal side effects for diagnosis and treatment of diabetes are still advancing 1, 3 . The saliva as an accessible clinical sample has been in the spotlight of the researchers' attention due to it's the possession of different enzymes and molecules and distinctive function for the diagnosis and treatment of various diseases and their complications . Moreover, the evaluation of salivary samples has many advantages over serum since it is easy and cost-effective to collect and store and bears the minimal risk compared to other methods. It could be an economical and noninvasive method for screening of large populations 4, 5 .
The alpha-amylase is a salivary enzyme belonging to glycoside hydrolase family which is topically produced in the oral cavity by salivary glands and mainly parotid gland and its biological function is digestion of macromolecules such as carbohydrates and starch 3, 6, 7 .Various studies have indicated that the use of salivary alpha-amylase inhibitor with reduced absorption of complex carbohydrates could be effective in controlling blood sugar 6, 8, 9 and measurement of salivary concentration of alpha-amylase and so the diagnosis of diabetes 3, 4 . The results of various studies on the changes of this enzyme in saliva of patients effected by diabetes is different. Panchbhai noted in a study that the level of salivary alpha amylase is reduced in controlled diabetic patients 3 .
Aydin indicated in another study that the concentration of this enzyme increases in diabetic patients 4 . However in another study Kim said that the amount of this enzyme in the saliva of experimental rats under diabetic conditions reduces 10 . Carda indicated that the level of salivary alpha-amylase of diabetic patients remained unchanged 5 .
On the other hand, certain evidences showed that complications of diabetes is associated with oxidative stress induced by production of free radicals 11, 12 . Oxidative stress which is caused by an imbalance in antioxidant status is mainly defined as changes in balance of prooxidants and antioxidants to form prooxidants which eventually lead to tissue damage 12, 13 . The body's defense mechanisms of antioxidant enzyme in saliva such as catalase usually encounter these effects 11, 14, 15 . Catalase is a haemoprotein with four groups of peroxidase activities 16 . Earlier studies showed that catalase deficiency is associated with complications of oxidative diabetes and catalase improvement reduces subsequent complications 14, 15, 17 . The scientific examination of electronic resources and data banks of Pubmed, Ebsco and Google Scholar detected no study on the determination of salivary catalase level in diabetic people affected by type 1 diabetes. Mussavira et al. showed that the level of salivary catalase in patients affected by type 2 diabetes is less than non-diabetic people 12 . Ibuki et al.
11 as well as Leite et al. 12 indicated in a separate study that level of salivary catalase amongst experimental rats under induced diabetic conditions would increase. With regard to the above examples and limited and contradictory studies in this era, it seems that precise evaluation of salivary samples in diabetic people in terms of enzyme changes such as salivary alpha-amylase enzyme and changes in the defense mechanism of anti-oxidant could be helpful in diagnosis, prognosis and treatment of diabetes. Therefore the present study was planned and conducted with the purpose of comparative examination of salivary catalase and alphaamylase level between people affected by type 1 diabetes and non-diabetic people.
MATERIALS AND METHODS
The present analytic-descriptive study included a statistical population of 20-50 years individuals referred to Department of Oral Medicine, School of Dentistry in Tabriz. Among the total population, 40 people affected by type 1 diabetes and 40 non-diabetic people were randomly selected. The people under study were uniformed in terms of age and sex. The type of diabetes was determined on the basis of medical treatment history of patients, disease control methods, average glucose level and history of smoking and alcohol through study of medical records and interviews with people. However, all patients were insulin dependent due to the nature of their disease. The periodontal inflammation and other pathological conditions, systemic diseases that affect the salivary glands or saliva secretions, drug usage or oral or systematic diseases during the last three months, smoking or alcohol were criteria for exclusion of patients. The salivary samples were collected by Spitting method. In this way, the patient was allowed to collect saliva in the mouth and put it into a special sterile plastic tubes (falcon).This is usually done every 60 seconds for 15-5 minutes. The subject was asked to avoid eating, drinking or any oral stimulation for 90 minutes prior to the collection of sample so that an unstimulated sample will be obtained. Approximately 5 mL of saliva was collected using this method. The saliva was collected for all subjects between 8 to 9 a.m. (fasting) in order to avoid the circadian changes (6, 18). The saliva collected was immediately placed on ice and transported to the laboratory. It was centrifuged at 4 ° C for 10 min at 800 g so that the squamous cells and cellular debris were separated.
The samples were frozen at -80 ° C until preparation of all samples is terminated 7, 18 . Once all the samples were collected, necessary tests were implemented using prepared kits and atomic absorption spectrophotometry. The data was analyzed by descriptive statistical methods (mean± Standard deviation). The T-test and SPSS.21 were also applied for independent groups. The values lower than P<0.05 were statistically significant.
RESULTS
The results of the present study showed that the average salivary catalase enzyme was 447.9± 143 KU/I for patients affected by type 1 diabetes and 283.7± 229.7 KU/I for non-diabetic people. The Ttest for independent groups showed that this difference is statistically significant (P=0.13) and the patients affected by type 1 diabetes have higher 
DISCUSSION
The salivary glands function, molecular level and salivary enzymes experience changes in diabetic people. Therefore, the patients' salivary compounds especially enzymes could be reliably considered in the diagnosis and prognosis of diabetes 19 . Different studies with various results have been conducted on salivary compounds of people with diabetes based on the type of diabetes, their different metabolic control and other factors 3, 5, 12, 17, 20 . The present study compares the unstimulated salivary sample of 40 people with type 1 diabetes and 40 non-diabetic people in terms of catalase enzyme and alpha-amylase level. The results showed that the level of salivary alpha-amylase level in patients with type 1 diabetes was significantly higher than non-diabetic people. Panchbhai Recent studies have shown that increased permeability of the base membrane in salivary glands especially parotid in diabetic patients leads to the penetration of salivary proteins such as amylase 23 . Piras showed that annular receptor expression levels of amylase in diabetic patients will increase 24 .These aforesaid cases could be considered as possible causes of increasing salivary amylase amongst diabetes people.
The present study also indicates that the level of salivary catalase enzyme in people affected by type 1 diabetes was significantly higher than nondiabetic people. This finding confirms the presence of oxidative stress in diabetic patients and increased function of saliva antioxidant defense system to deal with stress. Reznick et al. (2006) conducted a study on 20 patients affected by type 1 diabetes in 13-19 age range. They came to the conclusion that the level of salivary antioxidant (peroxidase, superoxide dismutase and total antioxidant capacity) increased. They reported that increment of HbA1C level leads to the increased level of antioxidant (14) implemented separate studies and found that the level of salivary catalase in experimental rats under induced diabetic condition will increase. However, the study by Gümüº et al. (2009) conducted on 60 diabetic people indicated that the level of antioxidant activity (Glutathione oxidase) in the saliva of diabetic people was lower than healthy people 25 . Mussavira et al.
showed that the level of salivary catalase in patients affected by type 2 diabetes was lower than nondiabetic people 12 . Such differences could be due to the different methods of saliva sampling (unstimulated or stimulated with paraffin), different ways of examining the laboratory salivary samples, different age averages amongst patients, different affliction time required to be affected by diabetes and different metabolic control in patients. The restrictions of present study include impossibility of making the samples uniform in terms of physiological, hormone, nutrition and environmental conditions, local oral status, state of disease control, medication and level of blood sugar. In addition, diabetes is a multifactorial disease and a variety of factors including genetics, nutrition and environmental conditions play important role in its development. Also, the quantity and quality of saliva compositions could be influenced by individual genetic basis, amount and type of food, smoking, physical activity level, hormone structure and level of stress. Accordingly, implementation of further studies with larger population and further consideration of confounding factors is recommended in order to achieve diagnostic and therapeutic protocols for diabetic patients. 
